Interrelated effects of DNA supercoiling, ppGpp, and low salt on melting within the Escherichia coli ribosomal RNA rrnB P1 promoter.
The formation of complexes containing high levels of DNA melting at the ribosomal RNA rrnB P1 promoter in vitro is shown to be facilitated by DNA supercoiling or low salt. The effector nucleotide ppGpp is ineffective under these conditions. The loss of supercoils or addition of salt increases the effectiveness of ppGpp in inhibiting formation of these complexes. In vivo plasmid DNA supercoiling is shown to decrease during starvation protocols that also increase levels of ppGpp. The results suggest that ppGpp regulation may be affected by the state of DNA supercoiling in vivo.